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Abbreviations used in Appendices B-J

air dry loss arb

see adl

silver

as received basis
aluminum as Alj03
arsenic

USDOE Ash (750°C) arb
USGS Ash (550°C) arb
see def

see fld

see sof

gold

boron

barium

beryllium

bismuth
heating
thermal

value (British
units) ardb
heating value (British
thermal units) moist, mmf
carbon arb

collinite + telinite mmf
collinite + telinite wc
calcium as Ca0

measured intensity
Calcite, 3.04A

cadmium

cerium

chlorine

cobalt

chromium

relative percent calcite
relative percent calcite,
whole coal basis

cesium

copper

cutinite mmf

cutinite wc

initial ash deformation
temperature arb

U.S. Department of Energy
dysprosium

exinite + micrinite mmf
exinite + micrinite we
erbium

europium

exinite maceral group mmf
exinite maceral group we
fluorine

iron as Fej03

see FxC

ash fluid temperature arb

freswel
fsi
FUS
fus
FxC
Ga
Gd
Ge
H
Hf
Hg
Ho
K
I-M

i-m

ID
ILL
In
INT
int
IR
Irl
Iwc

K/I

KOL
Krl
Kwe

La
Li
LMM
LTA
Lu
Mg
MAC
mac
MIC
mic
mmf
Mn
MnO
ntr

Na

Nd

see fsi

free swelling index arb

fusinite mmf

fusinite wc

fixed carbon arb

gallium

gadolinium

germanium

hydrogen arb

hafnium

mercury

holmium

potassium as K0

inertinite maceral group less
micrintie mmf

inertinite maceral group less
micrinite wc

inertodetrinite mmf

measured intensity Illite, 104
indium

inertinite maceral group mnmf
inertinite maceral group wc
iridium

relative percent Illite

relative percent Illite, whole
coal basis

with %Ka to its right: Kaolinite/
illite ratio, peak areas.

with %Kp to its right: Kaolinite/
illite ratio, peak heights.
measured intensity Kaolinite, 7.144
relative percent Kaolinite
realtive percent Kaolinite, whole
coal basis

lanthanum

lithium

mineral matter (LTA calculation)
low temperature ash ( 100°C) arb
lutecium

magnesium as MgO

macrinite mmf

macrinite we

micrinite mmf

micrinite we

mineral matter free basis
manganese

manganese as MnO

percent moisture arb

nitrogen arb

sodium as Nas0

niobium

neodynmium



Ni

0rS
Os

Pb
Pd

Pr
Prl
Pt
Pwc

PY

PyS
Qual
Qrl
QTZ

Quc

Rb
Re
Rh
Ru

Sbh
Sc
SCL
scl
Se
SF
sf
Si
Sm
Sn
sof
803
504
SP
sp
Sr

Ta

Te
Th
Ti
T1
Tm

nickel USGS
oxygen arb \Y
organic sulfur arb VD
osmium vd
phosphorus as P50g VIT
lead vit
palladium Vol
Parr mineral matter W
(calculated) we
praeseodymium XRD
relative percent pyrite Y
platinum Yb
relative percent pyrite, Zn
whole coal basis Zr
measured intensity Pyrite, ZKa
2.712

pyritic sulfur arb 7Kp

qualified values

relative percent quartz (=)
measured intensity Quartz,
4,268 -

relative percent quartz,
whole coal basis

resinite mmf

resinite wec

rubidium

rhenium

rhodium

ruthenium

total sulfur arb

antimony

scandium

sclerotinite mmf
slcerotninite wc

selenium

semifusinite mmf
semifusinite wec

silicon as S5i0jp

samarium

tin

ash softening temperature arb
sulfite sulfur arb

sulfate sulfur arb
sporinite mmf

sporinite wc

strontium

trace (less than 5 point counts in

1000)

tantalum

terbium
tellurium
thorium

titanium as TiOp
thallium

thulium

uranium

- U.S. Geological Survey

- vanadium

- vitrodetrinite mmf

~ vitrodetrinite wc

~ vitrinite maceral group mmf

- vitrinite maceral group wc

- volatile matter

= tungsten

- whole coal basis

— X-ray diffraction

= yttrium

- ytterbium

- zinc

- zircon

- percent Kaolinite of total

clay peak area

- percent Kaolinite of total
clay p]eak heights

- not detected in point counting
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APPENDIX C
TABLE 1: MACERAL COMPOSITION OF 21 COMPLETE-CHANNEL SAMPLES OF THE

UPPER FREEPORT COAL BED (mineral matter-free, volume percent basis).
Abbreviations are defined in Appendix A

MACERAL VARIETIES GROUP
SUMMARIES
FIELD NO. C&T VD SP CU R FU SF MI MA sC ID VIT EX INT

e e B P e B B e e RS G O B Bt s PO s R B PO PO P PO N o P PO O s O PO P 0 e o0 P PO Py B P o s ey e PO P 0 o0 PO e PO PO PO PO e o PO RO P R B o R B0 B0 RO Y e PO 0 e B9 B B

COMPLETE CHANNELS ::::

HEL-2W-0 90 - 1 T T 3 2 3 - - T 90 2 8
HEL-2R-0 89 - 2 T - 3 3 2 - - - 89 2 9
HEL-3SMP~0 90 - 1 T - 2 3 2 - - - 90 1 8
HEL-4L-0 92 - T T - 3 3 T - - T 92 T 8
HEL-435-0 91 - 1 T - T 4 2 - - T 91 2 7
LUC-NM-0 81 - 3 T - 3 5 4 2 - 2 82 3 15
LUC-WM4-0 88 - 4 T T 1 4 2 - - T 88 4 8
LUC-WM1-0 gz - 2 T - 3 3 3 - - = 87 3 10
LUC-WwM2-0 89 - 2 T - 2 4 3 - - - 89 2 9
LUC-WM-0 £6 2 2 T T 2 " 9 9 - 9 58 2 40
LUC-2N=-0 85 - 4 T - 2 3 4 - - - 86 5 10
He-42pP-1,0 88 - 2 T 1 2 2 4 T - - 88 3 9
H2-3/2WM-1.0 89 - 2 T T 3 3 2 - - - 89 3 9
H2-1/4L-2.0 86 - 1 T - 2 5 4 - - T 86 2 12
H2-5/3L-1.0 84 - 2 T - 4 4 4 - - - 84 2 13
H2-3N-1.0 88 - 2 T T 3 3 2 - - - 88 3 9
L2-WM-5.0 84 - 4 T T u 2 4 T - - 84 5 10
L2-WM-6.0 57 3 1 T - 3 8 13 8 - 6 60 1 39
L2-3/1.5N=-1.0 84 - 3 T T 3 4 4 - - - 85 4 12
L2-16E/NM-2.0 82 - 4 T - 3 6 3 - - T 82 4 13
L2-13E-1.0 79 T 2 T - 2 7 5 1 - 2 80 2 18
AVERAGES 84 - 2 T - 3 4 4 1 - 1 84 3 13



APPENDIX C
TABLE 2: MACERAL COMPOSITION OF 75 BENCH-CHANNEL SAMPLES OF THE

UPPER FREEPORT COAL BED (mineral matter-free, volume percent basis).
Abbreviations are defined in Appendix A

MACERAL VARIETIES GROUP
SUMMARIES
FIELD NO. C&T VD SP CU R FU SF MI MA SC 1ID VIT EX INT
¢ FACIES A ::::
LUC~NM~1 50 6 2 T 1 1 7 2 1 - 20 56 3 41
LUC-WM-~1 39 3 T T 1 3 20 4 10 - 19 42 2 56
L2~WM-6.1 39 8 T T - 2 14 3 19 - 13 48 T 52
L2-13E-1.1 52 7 T T 2 T 13 2 9 - 15 59 2 39
AVERAGES 45 6 T T - 2 13 3 12 - 17 51 2 u7
: FACIES B8 ::::
LUC-NM-2 79 - 1 T - 4 it 6 4 - T 79 2 19
LUC-WM-2 41 - 4 T - 2 17 6 23 T 6 42 u 54
LUC~-WM-4 83 - T T - 3 3 4 & - 1 84 T 16
L2-WM-6.2 65 - 3 T - 7 9 9 6 - 1 65 3 32
L2~-WM=-6, 4 78 T 1 T - 4 6 ] T - 1 79 2 20
L2-13E-1.2 72 - 1 T T T 5 14 3 - 3 72 2 26
L2-13E-1.4 84 - 1 T - 4 ) 3 T - - 8u 2 15
AVERAGES 72 - 2 T - 4 7 7 6 - 2 72 2 26
: FACIES A&B ::::
L2-16E/NM=2.1 T1 ~ 6 T T 3 12 5 - - 2 T2 7 22
¢« FACIES A!
LUC-WM=3 62 4 3 T - T 2 21 4 - 3 66 3 31
L2~-WM=-6.3 57 - T T - 2 2 32 2 - 3 5T 1 41
L2-13E~1.,3 56 3 T T - T 2 3 1 - 5 59 1 40
AVERAGES 58 2 1 T - 1 2 28 2 - 4 61 2 38
PARTINGS :::
LUC-NM=3 84 T T T 4 9 T T 1 84 1 15
L2-16E/NM=2.2 384 1 T T - 3 10 - 1 - 1 85 - 1€
L2<13E=-1.5 78 - 1 T 3 14 T 2 T 1 78 1 21
AVERAGES 82 T T T - 3 11 - 1 - 82 T 17



APPENDIX C
TABLE 2: CONT.
Abbreviations are defined in Appendix A

MACERAL VARIETIES GROUP
SUMMARIES
FIELD NO. C&T VD SP CU R FU SF MI MA SC 1ID VIT EX INT
12y FACIES C ::::
HEL-2W-1 8 - 3 T - 2 1 4 - - T 89 3 8
HEL-2W-2 93 -« T T - 1 3 1 T - T 93 1 6
HEL-2R~-1 8 - 4 T - 2 3 & - - - 86 4 9
HEL~3SMP-1 %0 - 2 T - 1 2 5 « - - 90 2 8
HEL-4L-1 92 - T T T 1 3 2 T - T 92 T 7
HEL-4S-1 90 - 3 T - - 3 3 - - - 90 3 7
HEL-4S=2 % - T T T 1 4 2 - - T 91 2 8
LUC~NM-U 89 - 6 T - 2 4 T - - - 81 6 13
LUC-WMY4=1 86 - 7 T - T 2 3 -« - = 86 8 6
LUC~WM1-1 84 - 4 T - 3 2 6 = = = 84 5 1
LUC-WM2-1 88 - 3 T - 1 2 4 - - - 88 u 8
LUC-2N-1 83 - 7 T T 2 2 5 - - - 83 8 9
H2-42P-1.1 8 - 3 T 1 2 2 1T T - - 84 5 11
H2-3/2WM-1.1 83 - 4 T T 2 4 5 =« =« = 83 5 12
H2-1/4L-2.1 82 - 2 T - 1 5 8 = =~ = 82 3 15
H2-5/3L=-1.1 82 - 4 T T 2 3 9 - - = 82 5 14
H2~3N-1.1 8¢ - 3 T T 2 2 3 - - = 89 it 6
L2-WM=5.1 83 - 5 T T 2 1 T - - = 83 5 11
L2~3/1.5N=1.179 - 7 T - 1 3 9§ - - = 79 7 4
L2-16E/NM-2.3 86 - 5 T - 2 3 5 - - = 86 5 10
L2-13E~1.6 8 - 4 T - 2 4 4 - - - 85 5 10
AVERAGES 86 - 4 T - 2 3 5 4 - = 86 410
t:: FACIES D ::::
HEL~-2W=3 g9 - T T 1 3 3 2 - = 1 89 2 9
HEL-4L-2 %0 - T T T 6 2 T T - = 90 T 10
HEL-43-3 92 - T T - 2 5 - 1 - = 92 - 8
LUC-WM1~-2 88 - T T 1 5 4 1 - - T 88 2 10
LUC-WM2~2 %9 - T T - 3 4 T T - T 91 T 9
H2~42P-1.2 8 - T T 2 & 3 2 T - - 88 3 10
H2-3/2WM-1,2 92 - T T T 4 3 - - - = 92 1 7
H2-1/4L-2.2 8 - T T T 3 5 T - =~ = 89 1 9
42-5/3L-1.2 8 T T T - 8 7 - T - = 83 - 16
H2-3N=1.2 % - T T 1 5 2 1 - - - 90 2 9
L2-WM-5,2 85 - 4 T T 5 3 2 - - T 8s 5 10
L2-3/1.58-1.2 8 - T T 1 2 5 2 = - = 89 2 9
L2-16E/NM-2.4 88 - 2 T =« 4% 3 T = = = 28 2 3
L2-12E-1.7 91 - T T - 3 5 T - - = 91 T 9
AVERAGES 89 - T T - 4 4 T - - = 89 2 9



APPENDIX C
TABLE 2: CONT.
Abbreviations are defined in Appendix A

MACERAL VARIETIES GROUP
SUMMARIES
FIELD NO. C&T VD SP CU R FU SF MI Ma SC 1ID VIT EX INT
::: LOWER PARTING
LUC-WM2-3 77 - T T - 5 13 T 2 - 1 78 - 22
FACIES E ::::
HEL-2W~i 91 - T T - 4 3 1 - - - 91 - 9
HEL-4L-3 93 - T T - 2 4 - - - T 93 - 7
HEL-1S~4 3 - T T - T 4 T T - 1 93 - 7
LUC~WM1=3 91 - 1 T - 3 3 T - - - 91 1 T
H2-42P~1.3 93 - 1 T ~ 1 2 2 - - T 93 1 6
H2-3/2WM-1.3 9% - T T =~ 2 3 T T = = 94 T 6
H2-1/4L-2.3 89 - T T - 2 5 2 - - 2 89 - 10
H2-5/3L-1.3 90 - T T T 3 3 2 - = T 90 1 9
H2-3N=1.3 83 - T T - 4 10 - T - 1 83 1 16
L2-WM=5,3 86 - 3 T T 5 2 1 T - T 86 4 10
L2~3/1.58-1.3 88 T T -T -« & 5 1 = = T 87 1 12
L2-16E/NM-2.5 87 =~ 2 T - 1 S5 2 -« = 1 87 3 10
L2-13E-1.8 7 T T T - 3 14 - 1 - 4 77 1 23
AVERAGES 8¢ - T T - 3 5 1 - = 1 89 110
: FACIES D&E ::::
HEL-2R-2 91 - T T - 3 4 T - - - 91 T 8
HEL-2R-3 % - T T T 4 3 T <« - = 90 1 9
HEL-3SMP-2 86 - T T - 4 7 - 1 - 1 86 - i
HEL-3SMP-3 92 - T T T 3 3 T - - = 92 T 8
LUC-NM-5 91 - T T T 2 4 T - = = 91 1 7
LUC-WMU=2 89 - 1 T T 2 5 2 - = T 89 2 9
LUC=-2N-2 87 - 2 T -« 3 5 2 o . = 87 2 10
AVERAGES 0 - T T - 3 & 1 - - - 90 1 9
FACIES E (less shale)
TACIES E (less shale)
LUC-WM2-i 94 -« T T - 1 3 e e - - 94 T <



APPENDIX C

TABLE 3: PETROGRAPHIC COMPOSITION OF 21 COMPLETE-CHANNEL SAMPLES OF THE
UPPER FREEPORT COAL BED (whole-coal, volume percent basis using
Parr formula correction for mineral matter).
Abbreviations are defined in Appendix A

MACERAL VARIETIES GROUP
SUMMARIES

FIELD NO. C&T VD sSP CU R FU SF MI MA sSC 1ID PMM VIT EX INT

) G 2 P > B D s 2 0 B 0 P D B 0 e P B 2 P B D P PO P 0 PO D PO PO B P D P PO O D S P 0 0 P B e O PO 2 B0 P W O e P 0 R0 0 B

COMPLETE CHANNELS

HEL-2W-0 83 - 1 T -~ 2 2 2 - - T 7T 83 2 8
HEL-2R=-0 82 - 2 T - 3 3 2 - - = 8 82 2 8
HEL-3SMP-0 85 ~« T T - 2 3 2 - - = 6 85 1 8
HEL=-4L=0 89 - T T - 3 3 T - < = 11 81 - 7
HEL-4S=-0 84 - 1 T - T 3 1 -« - = 8 84 1 7
LUC-NM=0 72 - 2 T - 2 4 4 2 - 1 12 72 3 13
LUC-WM4~0 83 - 3 T - 1 3 2 - = T 6 83 4 8
LUC~WM1=0 8t - 2 T - 3 3 3 < - = 7 81 3 9
LUC~WM2-0 79 -~ 2 T - 2 3 3 - - = 10 79 2 8
LUC-WM=0 46 2 1 T - 2 9 7T 8 - 7 17 48 2 33
LUC=2N=-0 79 - 4 T - 2 3 3 4 - - 8 79 4 9
H2-42P-1.0 81 -« 2 T 1 2 2 4 4 - = 7 81 3 9
H2=-3/2WM~1.0 79 -« 2 T - 2 3 2 -« = = 11 79 2 8
H2-1/4L-2.0 78 = 1 T - 2 4 4 - - T 10 78 2 11
H2-5/3L-1.0 77 =~ 2 T = 4% 4 4 < - = 9 77 2 12
H2-~3N=1.0 82 - 2 T T 3 3 2 - - = 7 8 3 8
L2-WM=5.0 79 - 4 T T 4 2 4 = - = 7 79 5 10
L2-WM=6.0 50 3 T T - 3 T 12 1 - 5 13 52 1 34
L2-3/1.5N=1.077 - 3 T - 2 4 4 - - = 9 7 4 10
L2-16E/NM-2.076 - 3 T - 2 6 3 - - T 8 76 4 12
L2-13E=1.0 67 T 2 T - 2 6 4 1 = 2 15 68 2 15
AVERAGES 76 - 2 T - 2 4 3 1t - 1 9 77T 2 12

10



APPENDIX C

TABLE 4: PETROGRAPHIC COMPOSITION OF 75 BENCH-CHANNEL SAMPLES OF THE
UPPER FREEPORT COAL BED (whole-coal, volume percent basis using
Parr formula correction for mineral matter).
Abbreviations are defined in Appendix A

MACERAL VARIETIES GRoOUP
SUMMARIES

FIELD NO. C&T VD SP CU R FU SF MI MA 3C 1ID PMM VIT EX INT

el B R R L el ettt ededateledeladededetadiadatoiadadetadedatetatodedadatadade il o 22X

::: FACIES A

LUC-NM-1 36 uy 2 T T T 5 2 8 - 14 27 40 2 30
LUC-WM=1 32 2 T T T 3 16 3 8 - 16 19 34 1 46
L2-WM=6.1 30 6 T T - 11 2 15 - 10 25 36 T 39
L2-13E-1.1 37 5 T T 1 - 9 2 6 - 10 29 42 1 28
AVERAGES 38 4 T T - 1 10 2 9 - 13 25 38 1 35

: FACIES B ::::
LUC=-NM=2 71 - T T - Iy 4 6 3 - T 11 T 11T
LUC-WM-2 38 - 3 T - 2 16 5 21 - 5 8 39 4 50
LUC-WM-4 80 - T T - 3 3 4 4 - 1 4 80 - 15
L2-WM=-6.2 61 - 2 T - 7 9 8 6 - T T 61 3 30
L2-WM-6.4 T4 T 1 T - ) 8 8 T - T 4 75 2 19
L2-13E-1.2 65 - 1 T T T 5 13 2 - 3 10 65 2 24
L2-13E-1.4 75 - T T - y 6 3 T - - 11 75 113
AVERAGES 66 - 1 T - 3 7 T 5 - 2 8 67 2 24

: FACIES A&B :
L2-16E/NM=2.1 66 - 5 T T 311 4 - - 1 8 66 6 20

FACIES A

LUC-WM=-3 45 3 2 T - T 2 16 3 - 2 27 48 2 23
L2-WM=-6.3 44 - T T - 2 2 25 2 - 2 23 44 1 32
L2-13E~1.3 29 2 T T - - 2 21 T - 4 30 1 T 28
AVERAGES 43 2 1 T - 1 2 21 2 - 3 27 uu 1 28

PARTINGS ::::
LUC=NM=3 46 - T T - 2 5 - - T u5 4 T 8
L2~16E/NM-2.2 42 T T T - 1 s - T - T 49 43 - 7
L2=-13E=-1.5 49 - T T - 2 9 2 - T 37 49 T 13
AVERAGES 45 - T T - 2 8 - T - T 44 us - 10

11



APPENDIX C
TABLE 4: CONT.
Abbreviations are defined in Appendix A

MACERAL VARIETIES GROUP
SUMMARIES

FIELD NO. C&T VD SP CU R FuU SF MI MA SC 1ID PMM VIT EX INT

e o v 0 0 2 0 8 B2 B 0 PO 0 B2 Bt P P Pt s e B v e B B2 B0 0 e PO B0 a0 0 0 0 B e 0 B e 0 0 POt g B8 0 RS g 0 B0 g B g 0 B B0 0 D o0 B0 ot 0 0 B0 0 B0 e ot B0 B 0

s FACIES C :::

HEL-2W-1 85 - 2 T - 2 1 4 - - T 4 8 3 8
HEL-2W-2 8% - T T - 1 2 T - = = 6 87 1 5
HEL-2R-1 86 - 4 T. - 2 3 4 - - = 3 84 4 9
HEL-3SMP-1 87 - 2 T - 1 2 4 - - = 3 87 2 8
HEL-4L.1 8 - T T - 1 3 1 - -~ T 8 8 T 6
HEL-4S-1 86 - 2 T - - 3 3 « - = 4 8 3 6
HEL-4S-2 84 - T T T 1 4y 2 - - T 7 8% 1 7
LUC-NM=4 78 -« 6 T - 2 4 6 - - = 3 78 6 12
LUC-WMY<1 83 -« 7 T - T 2 3 - = = 3 83 8 6
LUC=WM1=1 81 <« 4 T - 3 2 5 - « = 3 81 5 11
LUC-WM2-1 87 - 3 T - 1 2 4 . o~ - 2 87 3 8
LUC=2N=1 79 - 6 T - 2 2 5 - - = 5 79 7 9
H2~42P-1.1 80 - 3 T 1 2 2 1T - =~ = 5 80 5 10
H2-3/2WM-1,1 79 - 4 T ~ 2 4 5 = = =« 6 79 5 11
H2-1/8L-2.1 77 - 2 T - 1 5 8 - - - T 77 3 14
H2-5/3L-1.1 78 - 4 T T 2 3 8 - - - 5 78 4 13
H2~3N-1.1 87 - 3 T T 2 2 2 - = = 3 87 4 6
L2-WM=5.1 79 - 5 T T 2 1 6 - - - s 79 6 10
L2-3/1.58=-1.1 76 - 7 T - 1 3 9 - - - 4 76 T 13
L2-16E/NM-2.3 83 =« 4 T - 2 3 4 - « = 3 83 4 9
L2-13E-1.6 81 - 4 T - 2 4 4 - - - 5 81 4 10
AVERAGES 82 - 4 T - 2 3 5 - - = 5 82 4 9
: FACIES D ::::
HEL-2W=3 82 ~ T T T 2 2 2 - = 1 8 82 2 8
HEL-4L-2 82 - T T T 5 2 T T - - 9 8 T 9
YEL~ 483 88 - T T - 2 4 - 1 - - 8 84 - 7
LUC-WM1-2 81 - T T T 4 3 T - - T 8 81 1 9
LUC-WM2-2 8% - T T - 3 4 T T - T 6 8 - 8
H2-42P-1.2 82 - T T 2 4 3 2 - - = 6 82 2 9
H2-3/2WM=1.2 8 -« T T T 3 3 =« =« =« = & 8 1 7
H2-1/4L=-2.2 81 - T T T 3 4 T - - =« 9 81 1 8
H2-5/3L-1.2 76 -« T T =~ T T = -+ = = 9 76 - 14
H2=-3N=1.2 83 =~ T T T 4 2 1 - - - 7 83 2z 8
L2-WM=5.2 78 ~ 4 T T 5 2 1 - - - 8 78 5 10
L2~3/1.58-1.2 83 - T T 1 2 5 1 - - - 5 83 2 9
L2-16E/NM=2.4 83 =« 1 T - 4L 3 T - ~« - 7T 33 2 3
L2=13E=1.7 84 - T T - 3 4 T - ~ = 7 84+ T 8
AVERAGES 82 - T T - 4 32 T - =~ - 7 82 1 9

12



APPENDIX C
TABLE 4: CONT.
Abbreviations are defined in Appendix A

MACERAL VARIETIES GROUP
SUMMARIES

FIELD NO. C&T VD SP CU R FU SF MI MA SC ID PMM VIT EX INT

L T e L D T el edadededededadedededotedotedetatotatedataiotatotatntodededatedatatadeadedadadd

: LOWER PARTING ::::

LUC-WM2-3 57 - T T - 4 9 T 2 - T 27 57 ~ 16
t::: FACIES E :::

HEL-2W=4 81 - T T - 4 2 T - - - 12 81 - 8
HEL-4L=3 78 ~ T T - 2 4 - ~ - - 16 78 ~ 6
HEL=-4S-4 78 - T T - T 3 T - - T 16 78 - )
LUC-WM1-3 76 - 1 T - 2 2 T - ~ - 17 76 1 8
H2-42P=1.3 81 ~ T T - 1 2 1 - - T 13 81 1 5
H2-3/2WM-1.3 80 - T T - 1 2 T T - - 14 80 T 5
H2-1/4L=-2.3 71 ~ T T - 1 b 1 ~ - 2 21 71 - 8
H2-5/3L=1.3 77 - T T - 3 2 1 - ~ T 14 77 1 7
H2<3N-1.3 68 - T T - 3 8 - T - T 18 68 T 13
L2-WM=5.3 75 - 3 T T 4 2 1 T - - 14 75 3 8
L2-3/1.5N=1.3 73 T T T - 5 4 T - - - 15 74 T 10
L2-16E/NM=2.5 75 - 2 T - 1 4 2 - - 1 13 75 3 9
L2-13E-1.8 59 - T T - 3 M - T - 3 22 60 T 18
AVERAGES 75 - T T - 2 4 T - - T 16 75 1 8

FACIES D&E ::::
HEL-2R-2 84 -~ T T - 2 4 T - ~ - 8 84 - 7
HEL-2R=3 79 - T T T 4 3 T - - - 12 79 1 7
HEL-3SMP-2 78 ~ T T - 3 6 - 1 - 1 9 79 - 12
HEL-3SMP-3 g4 - T T T 3 3 T - ~ - 9 84 T 7
LUC-NM=5 82 - T T - 2 3 T - - ~ 10 82 1 7
LUC-WMy4-2 82 - T T - 2 4 2 - - T 8 82 1 8
LUC-2N=2 78 - 2 T - 3 4 2 - - - 11 78 2 g
AVERAGES 81 - T T - 3 4 T - - - 10 81 1 3
FACIES E (less shale)
LUC~WM2-4 85 - T T - 1 32 - - - - g 86 T 4

13



APPENDIX C

TABLE 5: PETROGRAPHIC COMPOSITION OF 21 COMPLETE-CHANNEL SAMPLES OF THE
UPPER FREEPORT COAL BED (whole-coal, volume percent basis using
LTA correction for mineral matter).
Abbreviations are defined in Appendix A

MACERAL VARIETIES GROUP
SUMMARIES

FIELD NO. C&T VD SP CU R FU SF MI MA SsC 1ID LMM VIT EX INT

e Y el e e L L Y ettt ated ettt ettt d i e e e e T

COMPLETE CHANNELS ::::

HEL-2W-0 83 - 1 T - 2 2 2 - -« T 8 83 2 8
HEL-2R=0 82 - 2 T - 3 3 2 =« « = 7 8 2 8
HEL=-3SMP-0 86 - T T - 2 3 2 - - = 5 8 1 8
HEL~4L-0 82 -« T T « 3 3 T = = = 11 82 =~ 7
HEL-45-0 8 -« 1 T « T 3 1 = == = 6 8 1 7
LUC=NM-0 72 - 2 T - 2 4 & 2 ~ 1 12 72 3 13
LUC=WMu=0 83 - 4 T - 1 3 2 - - T 5 83 4 8
LUC-WM1=0 81 - 2 T - 3 3 3 - - = 6 81 3 9
LUC-WM2~0 80 - 2 T - 2 3 3 - - = 10 80 2 8
LUC-WM=0 4 2 1 T - 2 9 1 8 - 7 17 48 2 33
LUC=2N=0 80 - 4 T - 2 3 3 - < = 7T 80 4 9
H2«42P-1.0 g2 - 2 T 1 2 2 4 - < = 7 82 3 9
H2-3/2WM-1.0 82 - 2 T - 2 3 2 -« - = 8 8 2 8
H2-1/8L-2.0 79 - 1 T - 2 4 4., - - T 9 79 2 11
H2-5/3L-1.0 79 - 2 T - 4 4 4 - - < 7 79 2 12
H2=3N=1.0 84 - 2 T T 3 3 2 = - = 5 84 3 8
L2=WM-5.0 79 - 4 T T 4 2 4 - - = 6 79 5 10
L2-WM-6.,0 50 3 T T - 3 T 12 T - 5 11 53 1 35
L2~3/1.58-1.078 - 3 T - 2 4 4 - < = 8 78 4 11
L2-16E/NM-2,077 - 3 T « 2 6 3 -« - T 6 77 4 12
L2-13E~1.0 68 T 2 T ~ 2 6 4 1 - 2 13 69 2 16
AVERAGES 77 - 2 T - 2 4 4 1 - 1 8 77 3 12

14



APPENDIX C

TABLE 6: PETROGRAPHIC COMPOSITION OF 75 BENCH-CHANNEL SAMPLES OF THE
UPPER FREEPORT COAL BED (whole-coal, volume percent basis using
LTA correction for mineral matter).
Abbreviations are defined in Appendix A

MACERAL VARIETIES GROUP
SUMMARIES

FIELD NO. C&T VD SP CU R FU SF MI MA SC 1ID LMM VIT EX INT

e s - 0 s B g T o 3 op PO D g ot P o0 ot S o g D > o S PO sy o s PO s B9 D St e 9 2 2 P 2 e P2 D 2 9 O g B 0 3 0 0

:: FACIES A ::::

LUC-NM-1 37 4 2 T T T 5 2 8 - 14 26 41 2 20
LUC-WM=1 32 2 T T T 316 3 8 - 16 17 35 1 46
L2-WM=6.1 3t 6 T T - 1 1t 2 15 - 10 22 37 T u0
L2-13E~1.1 38 5 T T 1 - 9 2 7 - N 27 43 2 28
AVERAGES 35 4 T T - 1 10 2 10 - 13 23 39 2 36
: FACIES B ::::
LUC-NM=2 73 - 1 T - 4 4 6 3 - T 7 74 1 18
LUC-WM-2 38 -« 3 T - 2 16 5 21 - 5 8 39 4 50
LUC-WM-4 80 - T T - 3 3 4 4 -1 4 80 - 15
L2-WM=6.2 61 - 2 T - 1T 9 8 6 - T 6 61 3 30
L2-WM-6 .4 74 T 1 T - 4 6 8 T - T 4 75 2 19
L2-13E-1.2 66 - 1 T T T 5 13 2 -: 3 8 66 2 24
L2-13E-1.4 77 - T T -~ 4 6 3 T - - 8 78 1 13
AVERAGES 67 - 1 T - 3 7 7T 5 - 2 6 68 2 24
::: FACIES A&B ::::
L2-16E/NM=-2.168 - &6 T T 3 11 b o~ -1 5 68 6 21
: FACIES &'
LUC-WM=3 4% 3 2 T - T 2 16 3 - 2 27 48 2 23
L2-WM=6.3 44 - T T -~ 2 2 25 2 - 2 23 44 1 32
L2~13E=1.3 38 2 T T -« = 2 21 T - 3 32 40 T 27
AVERAGES %2 2 1 T - T 2 20 2 - 3 27 w4 1 27
PARTINGS :::
LUC~NM=3 5 - T T 2 5 - - - T 46 46 T 8
L2-16E/NMe2,2 42 T T T - 1 5 = T - T 50 43 -~ 7
L2-12E-1.5 438 - T T 2 3 1 - T 38 48 T 13
AVERAGES % - T T - 2 6 - T - T 45 45 - 10

15



APPENDIX C
TABLE 6: CONT.
Abbreviations are defined in Appendix A

MACERAL VARIETIES GROUP
SUMMARIES

FIELD NO. C&T VD sSP CU R FU SF MI MA SC 1ID LMM VIT EX INT

N W B o O PP 0 2 et P 0 ot B 0 s a0 D Pt 0 B S g g P S P P P P ot P P ot P P g P P g D P Pt P P P B P P P P P B B0 0 B 0 P Y B 0 Pt 0 s B8 > PO 0 P 0 2

:: FACIES C ::::
HEL-2W=-1 84 ~ 2 T - 2 1 4 <« - T 5 8 3 8
HEL-2W=2 88 - T T - 1 2 T - = = 6 88 1 5
HEL-2R-1 . 83 - 4 T - 2 3 4 - - - 4 83 & 9
HEL-3SMP-1 87 - 2 T - 1 2 4 - - - 3 87 2 8
HEL-4L-1 84 - T T - 1 3 1 - = T 9 84 T 6
HEL-45-1 86 - 2 T - < 3 3 ~ <« - 5 8 3 6
HEL-438-2 8% ~ T T T 1 4y 2 - - T 6 8 2 7
LUC-NM=4 79 - 6 T - 2 4 6 - ~ = 3 79 6 12
LUC~-WMY-1 8 - 7 T - T 2 3 - - = 2 8% 8 6
LUC-WM1=1 82 - 4 T =~ 3 2 5 <« - 3 8 5 11
LUC-WM2-1 87 - 3 T - 1 2 4 . . - 2 81 3 8
LUC=-2N-1 80 - 6 T - 2 2 5 - - = 4 80 T 9
H2-42P-1.1 82 - 3 T 1 2 2 7 - - - 3 82 5 1
H2-3/2WM-1,1 79 - 4 T - 2 4 5 = = = 5 79 5 1
H2-1/4L-2.17 79 - 2 T - 1 5 8 - - - 4 79 3 14
H2-5/3L-1.1 79 - 4 T T 2 3 8 - - - 4 79 4 13
H2=-3N-1.1 87 - 3 T T 2 2 2 = - = 2 87 4 6
L2-WM=5.1 80 - 5 T T 2 1 T - - - 4 80 6 10
L2-3/1.58-1.1 77 - 7 T - 1 39 - - - 3 7T 7 13
L2~-16E/NM=2.3 84 - 4 T - 2 3 i - - - 3 84 4 9
L2-13E-1.6 82 - 4 T - 2 4 4 - - - 4 82 4 10
AVERAGES 83 < 4 T - 2 3 5 - - - 4 83 4 9
::: FACIES D :
HEL-2W=3 82 - T T T 2 2 2 = = 1 8 8 2 8
HEL-4L-2 82 - T T T 5 2 T T - - 8 8 T g
HEL-4S8-3 8% - T T - 2 4 - 1 - - 7 8 - 7
LUC=-WM1=2 81 - T T T 4 3 T - - T 8 81 1 9
LUC-WM2-2 g <« T T - 3 4 T T - T 6 8 - 8
H2-42P-1.2 82 < T T 2 4 3 2 < - = 6 82 2 9
H2-3/2WM-1,2 8 - T T T 3 3 - - -~ = 6 86 17
H2-1/4L-2.2 83 - T T T 3 4 T - - = 8 83 1 8
H2-5/3L-1.2 77 - T T - T 7 - -« - = 8 77 - 15
H2-3N-1.2 84 - T T T 4 2 1 - - 6 8 2 8
L2-WM-5.2 78 - 4 T T 5 2 1 - -~ - 8 78 5 10
L2-3/1,5N=1.2 8% - T T 1 2 5 2 - - - 5 34 2 9
L2-16E/NM=2.4 84 - 1 T - 4 3 T - - - 6 84 2 3
L2-13E=1.7 8% =~ T T - 3 4 T - - - 6 8 T 8
AVERAGES 83 - T T - 4 3 T - - = 7 83 1 9

16



APPENDIX C
TABLE 6 : CONT.
Abbreviations are defined in Appendix A

MACERAL VARIETIES GROUP
SUMMARIES

FIELD NO. C&T VD SP CU R FU SF MI MA SC 1ID LMM VIT EX INT

et g e R e R T T el ettt e L R

: LOWER PARTING ::::

LUC-WM2-3 Sé - T T - 4 9 T 2 - T 27 57T - 16
:: FACIES E s34
HEL-2W-4 78 ~« T T - 4 2 T - - - 1 78 - 7
HEL=-4L-3 78 - T T - 2 4 - -~ - - 16 78 - 6
HEL-4S-4 79 - T T - T 3 T - - T 15 79 - 6
LUC-WM1-3 76 - 1 T - 2 2 T - = = 17 76 1 6
H2-42P-1.3 80 - T T - 1 2 1 - - T 13 80 1 5
H2-3/2WM-1.3 83 - T T - 1 3 T T - - 11 83 T S
H2-1/4L-2.3 T4 - T T - 1 4 1 - - 2 17 T4 - 8
H2-5/3L-1.3 78 - T T - 3 2 1 - - T 14 78 1 7
H2=-3N-1.3 71 - T T - 3 8 - T - T 15 71 T 14
L2-WM-5.3 T4 - 2 T T 4 2 1 T - - 15 74 3 8
L2-3/1.58-1.3 74 T T T - 5 4% T - - = 14 74 T 10
L2-16E/NM=2.5 77 - 2 T - 1 4 2 - - 1 1177 3 9
L2-13E-1.8 56 - T T - 3 11 - T - 3 23 59 T 18
AVERAGES 75 - T T - 2 4 T - - T 15 75 1 8
: FACIES D&E ::::
HEL-Z2R-2 83 - T T - 2 4 T - - - 10 83 - 7
HEL-2R-3 80 - T T T 4 3 T - - - 11 80 1 8
HEL-3SMP-2 80 - T T - 4 7 - 1 - 1 7 80 - 13
HEL-3SMP-3 84 - T T T 3 3 T - - - g 84 T 7
LUC-NM-5 82 - T T - 2 3 T - - - 10 82 1 7
LUC-WMU4=2 8u - T T - 2 4 2 - - T 6 84 1 9
LUC=-2N=-2 78 - 2 T - 3 4 2 - - - 11 78 2 9
AVERAGES 81 - T T - 3 4 T - - - 9 81 1 8
:: FACIES E (less shale)
LUC-WM2-4 85 - T T - 1 3 - - - - 10 85 T 4

17



APPENDIX D

Derivation of values used in the low temperature ash,
mineral-matter, volume-percent approximation

The density of 1.22 was determined to be a fair
approximation of the density of Upper Freeport coal macerals
on a hypothetical ash-free basis. This value was approximated
by the following three means:

1). A least squares determination between high
temperature ash (HTA) and specific gravity (SG)
of six sets of twenty-two part washability
determinations (three sizes separated at seven
gravities plus the fraction less than 100 mesh
particle size) yields the relation:

SG=1.22 e

where e= exponential. High-temperature-ash
determinations were performed following ASTM(1980)
methods, and specific gravity was determined by
using a helium gas comparison pycnometer.

Table 1 lists values determined from least
squares curve fitting. The index of
determination can be used to compare the curve
type for the best fit. Curve type 5 actually is
the best fit but because it is a hyperbolic
model, the intercept (when HTA=0) is quite low.
Curve type 2 was chosen, and Table 2 presents the
ranked data compared to the calculated values.
Figure 1 is a plot of the data used.

2).The density of vitrinite of similar rank as
that of the Upper Freeport reported as a
function of carbon content (dry ash free) is
approximately 1.26 (van Krevelen, 1961,p.153).

3).The bulk specific gravity of a small block of
Upper Freeport vitrain was approximated to be
1.24 by float/sink methods (E. Chao, personal
communication).

Because vitrain and vitrinite each contain

a few percent ash and the value of 1.22 was determined
from extrapolation of the plot between HTA and SG,
1.22 was selected as an average approximation of the
density of the Upper Freeport macerals on an ash-free
basis.

The density of 2.62 was selected for the average mineral
density by estimating the average mineralogical composition of
the low-temperature-ash samples (on a pyrite-free basis) from
data obtained through X-ray diffraction. The value of 5.01 is

18



Appendix D,

TABLE 1
LEAST-SQUARES CURVES FIT

CURVE TYPE INDEX OF A B
DETERMINATION
1. Y=A+(B*X) .8763 1.19 1.563E=-02
2. Y=X®*EXP(B*X) .9188 1.226 9.206E-03
3. Y=A*(X*#¥B) .7207 1.01 L1516
4, Y=a+(B/X) 267U 1.664 -1.135
5. Y=1/(A+B*X) L5415 .8007 -5.580E-03
6. Y=X/(A+B*X) L3673 .458 .6243
7. Y=A+B¥*LOG(X) .6u7 .8801 L2497

STANDARD ERROR ESTIMATES

CURVE TYPE REGRESSION A B

1. Y=A+(B¥*X) L1162 1.635E-02 5.789E-04
2. Y=X®EXP(B*X) 5.412E-02 1.008 2.696E-04
3. YzA¥(X*%*B) .1004 1.026 9.295E-03
4, Y=a+(B/X) .2827 3.753E-02 .1851

5. Y=1/(A+B*X) 2.751E-02 3.871E-03 1.371E-04
6. Y=X/(A+B*X) 9.047E-02 5.924E-02 1.201E-02
7. Y=A+B*LOG(X) .1963 4.953E-02 1.817E-02
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Appendix D
TABLE 2

Y=X*EXP(B*X) IS AN EXPONENTIAL FUNCTION. THE RESULTS
OF A LEAST-SQUARES FIT OF ITS LINEAR TRANSFORM
(SORTED IN ORDER OF ASCENDING VALUES OF X)

ARE AS FOLLOWS:

X~ACTUAL Y-ACTUAL Y-CALC PCT DIFFER
1.44 1.27 1.243 2.2
1.51 1.28 1.243 2.9
1.64 1.26 1.245 1.2
1.78 1.26 1.247 1
1.78 1.25 1.247 .2
2.19 1.3 1.251 3.8
2.22 1.24 1.252 -.9
2.59 1.25 1.256 -4
2.62 1.25 1.256 -. 4
2.62 1.26 1.256 .3
2.94 1.2 1.26 2.3
3.15 1.26 1.262 -1
3.45 1.26 1.266 -.4
3.51 1.3 1.267 2.6
3.98 1.26 1.272 -.9
3.98 1.29 1.272 1.4
3.98 1.29 1.272 1.4
4 1.31 1.272 2.9
4 1.28 1.272 : .6
4.07 1.27 1.273 -.2
4,21 1.28 1.275 .

4.49 1.27 1.278 ‘-6

5.14 1.3 1.286 1.1
5.14 1.3 1.286 1.1
5.19 1.29 1.286 .2
5.29 1.3 1.287 .9
5.87 1.3 1.294 .4
6.26 1.31 1.299 .8
6.34 1.34 1.3 3
6.49 1.31 1.302 .6
6.72 1.31 1.305 .4
6.78 1.29 1.305 -1.1

6.81 1.29 1.306 -1.1

6.84 1.3 1.306 -4

6.84 1.32 1.306 1
6.96 1.3 1.307 -.5

7.07 1.31 1.309 0
7.4 1.3 1.313 -.9

T.47 1.29 1.314 -1.7

7.61 1.31 1.315 s =3

7.61 1.31 1.315 -.

7.99 1.3 1.32 -1.5

g9.12 1.37 1.334 2.7
10.34 1.33 1.349 -1.3

10.44 1.32 1.35 -2.2

10.89 1.36 1.356 .3
10.9 1.36 1.356 .3
11.49 1.36 1.263 -.2

1.9 1.35 1.368 -1.3
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Appendix D, TABLE 2 (CONT.)

11.9 1.37 1.368 .1
12.27 1.37 1.373 -.2

12.33 1.38 1.374 il
12.43 1.33 1.375 -3.2

12.59 1.37 1.377 -.5

12.59 1.34 1.377 -2.6

12.59 1.4 1.377 1.6
12.63 1.36 1.377 -1.2

13.28 1.44 1.386 3.9
13.28 1.4 1.386 1
13.47 1.39 1.388 1
14,14 1.35 1.397 -3.3

15.77 1.35 1.418 -7

16.18 1.48 1.423 3.9
16.59 1.45 1.429 1.4
17.86 1.48 1.445 2.3
19.95 1.48 1.473 4
21.47 1.47 1.494 -1.6

21.47 1.47 1.404 -1.6

21.7 1.48 1.497 -1.1

21.7 1.48 1.497 -1.1

21.85 1.5 1.499 0
22.04 1.43 1.502 -4.8

22.09 1.47 1.503 -2.1

22.17 1.45 1.504 -3.5

23.49 1.47 1.522 -3.4

24,12 1.45 1.531 -5.3

25.38 1.51 1,549 -2.5

26.41 1.49 1.564 -4.7

27.22 1.66 1.575 5.3
33.46 1.65 1.669 -1.1

33.66 1.68 1.672 "
34,65 1.69 1.687 1
34.65 1.67 1.687 -1

26.54 1.68 1.717 -2.1

37.05 1.66 1.725 -3.7

38.4 1.66 1.746 -4.9

41,31 1.64 1.794 -8.5

41,45 1.68 1.796 -6.4

42,16 1.72 1.808 -4.8

44,4 1.71 1.845 -7.3

50.1 2.12 1.945 9
50.32 2.u4 1.949 25.2
51.29 2.52 1.966 28.1
54,91 2.36 2.033 16
55.25 2.1 2.039 3.4
57.8 1.98 2.088 -5.1

58.91 1.98 2.109 -6.1

60.77 2 2.146 -6.7

61.96 2.16 2.169 -4

61.96 2.49 2.169 14.7
63.27 2.38 2.196 8.4
532,27 2.09 2.196 -4.8

63.47 1.98 2.2 -9.9

75.38 2.01 2.455 -18.1

75.39 2.68 2,455 9.1
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the true density of pyrite.

We believe that the LTA approximation of mineral matter derived

in this study may be a more representative value and
than the Parr correction for the samples analyzed in
Specifically, this correction takes into account the
pyrite among the samples and the true density of the

References cited

also more accurate
this study.
differing amounts of
mineral-free coal.

ASTM (American Society for Testing and Materials), 1980, Standard
test method for ash in the analysis sample of coal and coke, D 3174: 1980

Annual Book of ASTM Standards, part 26, p.390-391.

van Krevelen, D.W., 1961, Coal: Elsevier Publishing Co.,Amsterdam,

pn31u’o *
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Appendix E. Low-temperature ash mineralogy of samples of the Upper

Freeport coal bed.

Contents
Page
Table 1. Low-temperature ash mineralogy of 21 complete-channel
samples of the Upper Freeport coal hed.ceeeeveceveoesnns 25
Table 2.

Low-temperature ash mineralogy of 75 bench-channel
samples of the Upper Freeport coal bed.eecesvecsceescecees 26
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Appendix F. Chemical data (USGS labs) on samples of the Upper Freeport
coal bed.
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Appendix G.

Table

Table

Table

Table

Table

Table

Table

Table

1'1'

2.1.

2.2‘

2.3'

2.4,

2.5.

2.6.

2‘7.

Physical chemical data (DOE labs) on samples of the Upper
Freeport coal bed.
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Proximate and ultimate analysis, heat of combustion,
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Proximate and ultimate analysis, heat of combustion,
forms of sulfur, and ash fusion temperature of 3 bench-
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Proximate and ultimate analysis, heat of combustion,
forms of sulfur, and ash fusion temperature of 7 bench-
channel samples, B facies, of the Upper Freeport coal
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Proximate and ultimate analysis, heat of combustion,

forms of sulfur, and ash fusion temperature of 3 bench-
channel samples, Parting facies, of the Upper Freeport
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Proximate and ultimate analysis, heat of combustion,

forms of sulfur, and ash fusion temperature of 21
bench-channel samples, C facies, of the Upper Freeport
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Proximate and ultimate analysis, heat of combustion,

forms of sulfur, and ash fusion temperature of 14
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